Background. Dispensing errors are inevitable occurrences in community pharmacies across the world. Objective. This study aimed to identify the community pharmacists' perception towards dispensing errors in the community pharmacies in Gondar town, Northwest Ethiopia. Methods. A cross-sectional study was conducted among 47 community pharmacists selected through convenience sampling. Data were analyzed using SPSS version 20. Descriptive statistics, Mann-Whitney U test, and Pearson's Chisquare test of independence were conducted with ≤ 0.05 considered statistically significant. Result. The majority of respondents were in the 23-28-year age group ( = 26, 55.3%) and with at least B.Pharm degree ( = 25, 53.2%). Poor prescription handwriting and similar/confusing names were perceived to be the main contributing factors while all the strategies and types of dispensing errors were highly acknowledged by the respondents. Group differences ( < 0.05) in opinions were largely due to educational level and age. Conclusion. Dispensing errors were associated with prescribing quality and design of dispensary as well as dispensing procedures. Opinion differences relate to age and educational status of the respondents.
Introduction
One of the key functions of pharmaceutical care is dispensing medications, which involves selecting medications, transferring them to a container, and product labeling. Community pharmacies are often the first point of contact in the healthcare system because of easy accessibility and smooth approaches to patients [1] . These settings therefore have an important role in promoting rational drug use. According to the World Health Organization (WHO), rational use of drugs refers to situations when the right medicines are given to patients in appropriate doses and for an adequate period of time at the lowest cost to them and their community [2] . The International Pharmaceutical Federation (FIP) emphasizes that pharmacists are responsible for offering the required information for the quality use of medications [3] . However, comprehensive drug information has not been usually given to patients. Medicine's name, indications, dosage, and directions for use are more commonly communicated to patients compared to drug interactions, side effects, contraindications, precautions, and storage conditions [4] . Thus, proper training of drug dispensers to effectively communicate such aspects of drugs has been suggested [5] .
Despite being cornerstones of therapy in healthcare, medications remained to be common sources of error and harms. Medication error (ME) refers to preventable events such as those related to prescribing, dispensing, and use which contribute to inappropriate use of medications and patient harm [6] . The most prevalent type of medication error is dispensing error and it refers to deviations from the prescription order regarding type, dose, storage, and so forth of drugs [7] . Such errors are a significant cause of preventable adverse events. The rates of dispensing errors were reported to be 0-45% across different studies [8] . In developing countries, 2 BioMed Research International the main types of dispensing errors include the supply of wrong drugs and wrong directions [9] . Several causes of dispensing errors have been reported including high workload, similar drug names, similar drug packaging, staffing levels, interruptions, and poor handwriting [9] .
The dispensing errors are important targets for patient safety interventions [10] . However, there are few studies regarding medication errors in Ethiopia [11] [12] [13] . And to the best of our literature search, data regarding the perception of pharmacists towards dispensing errors are scarce. Therefore, this baseline study is intended to assess the perception of community pharmacists working in Gondar town, Northwest Ethiopia, towards the factors contributing to and perceived solution on dispensing errors in the community pharmacies.
Methods
A cross-sectional study was conducted among pharmacists working in the community pharmacies in Gondar town, Northwest Ethiopia, from October to December 2016. As of 2014, the town has one referral and teaching hospital, one private general hospital, a number of health centers and private clinics, and 53 medication retail outlets (19 pharmacies and 34 drug stores). In this study, community pharmacist refers to at least diploma holders in pharmacy education and community pharmacy refers to both drug stores and pharmacies.
The data collection instrument was a structured selfadministered questionnaire adopted from a previous study by Peterson et al. [14] with some modifications. It consisted of closed questions of yes/no type and 5-point Likert-type scale questions (never, rarely, sometimes, often, and very often) on sociodemographic characteristics, frequency of risks and actual dispensing errors, and perceived factors contributing to and strategies to minimize dispensing errors as well as common type of dispensing errors happening in community pharmacies.
The questionnaire was pretested on 5 pharmacy technicians working part-time in private pharmacies. Necessary modifications were made before distributing the questionnaires in person to the pharmacies. All consenting pharmacists ( = 47) working in the community pharmacies were involved in the study. The collected data were cleared and entered into the computer and analyzed by using the Statistical Package for Social Sciences (SPSS) version 20.0 for windows (SPSS Inc., Chicago, Illinois). Though the questionnaire was validated in the previous study, the modified one used in our study was also tested for its reliability. The reliability of the different subcomponents of the questionnaire was measured and Cronbach's alpha value was 0.821 (perceived factors contributing to dispensing errors, 11 items), 0.905 (perceived solutions to minimize dispensing errors, 10 items), and 0.856 (type of common dispensing errors, 4 items).
The results were described in terms of frequencies, percentages, and means ± standard deviations. The relationships among variables were analyzed by using Mann-Whitney test and Pearson's Chi-square test of independence with a value ≤ 0.05 considered statistically significant. An ethical clearance was taken from the school of Pharmacy, University of Gondar, and all respondents were asked for their consent before participation in the study.
Result
Forty-seven pharmacists working in the community pharmacies located in Gondar town completed and returned the questionnaires making a 100% response rate. The majority were male ( = 32, 68.1%), in the 23-28-year age group ( = 26, 55.3%), at least B. Pharm degree holders ( = 25, 53.2%), with work experience of 4 years and below ( = 25, 53.2%), and employee ( = 28, 59.6%). Thirty-four (72.3%) respondents work 6 days and above per week. An increase in frequency of risks and actual dispensing errors was opined by 21 (44.7%) and 20 (42.6%) respondents, respectively (Table 1) . Perceived factors that contribute to dispensing errors in community pharmacies were assessed using five-point Likert-type questions as shown in Table 2 . When the factors Note. The above responses were arranged in descending order for the sum of responses (sometimes/often/very often). Similarly, all the listed strategies were taken as very effective measures (sometimes/often/very often) to reduce dispensing errors by 41 (87.2%) to 45 (95.7%) respondents (Table 3) .
Perceived dispensing errors commonly happening in community pharmacies (sometimes/often/very often) were dispensing contraindicated drugs ( = 29, 61.8%), dispensing with wrong dosing instruction ( = 24, 51.1%), dispensing wrong type of drug ( = 21, 44.7%), and dispensing wrong dosage form ( = 19, 40.4%) ( Table 4) .
Pearson's Chi-square test of independence demonstrated the presence of association between sex (male/female) of respondents and the opinion that there is an increase in frequency of actual dispensing errors in community pharmacies. Thus, males were more likely to suggest that there is an increase in actual dispensing errors compared to females (17 (53.1%) versus 3 (20%); = 0.032; Table 5 ).
Mann-Whitney test was carried out to test group differences (based on demographic factors) on the perceived factors contributing to dispensing errors and strategies to minimize dispensing errors as well as common dispensing errors happening at the level of community pharmacies in Gondar town, Northwest Ethiopia. There were differences regarding some of the factors as causes for dispensing errors based on age (one factor), educational status (four factors), and work experience (one factor). Age ( = 0.032), educational level ( = 0.006), and work experience ( = 0.015) affected respondents' opinion on poor prescription handwriting as a cause for dispensing errors. Based on educational level, there were differences in considering interruption ( = 0.023), design of dispensary ( = 0.039), and lack of privacy ( = 0.043) as factors contributing to dispensing errors (Table 6) .
Similarly, Mann-Whitney test on perceived strategies that can minimize dispensing errors revealed age, sex, work experience, and dispensing frequency based differences. Group differences were noted in relation to improving prescription handwriting based on sex ( = 0.007), age ( = 0.009 * ), and work experience ( = 0.030). In addition, the following differences were also found: reducing workloads on pharmacist versus age ( = 0.096); keeping drug knowledge up-to-date versus sex ( = 0.003) and additional work experience ( = 0.034); having drug names that are distinctive versus dispensing frequency ( = 0.028); systematic dispensing workflow versus age ( = 0.044); having mechanism for checking dispensing procedures versus age ( = 0.049) ( Table 7) .
In relation to perceived type of common dispensing errors, group differences were observed only on dispensing with wrong dosing instruction. Thus, there were age ( = 0.027), work experience ( = 0.004), and pharmacy ownership ( = 0.008) based opinion differences (Table 8 ).
Discussion
Dispensing medication is inherently risky and dispensing errors are inevitable occurrences in community pharmacies across the world [9] . This is the first study to evaluate the attitude towards dispensing error of pharmacists working in the private setting in Ethiopia. The settings were chosen because they are the most easily accessible facilities to the community and there is high patient flow and dispensing practice. Nearly half of the respondents agreed that the frequency of risks as well as actual dispensing errors is increasing and there is no significant difference ( > 0.05) among participants on these views except for sex ( = 0.032). Male pharmacists were more likely to suggest that there is an increase in actual dispensing errors compared to females. Despite this, the finding signals the need for further prospective studies on estimating actual dispensing errors and implementing strategies to minimize dispensing errors. In our study, 20 (42.6%) respondents opined that actual dispensing errors are increasing and this is somehow lower compared to 55.5% and 47% respondents in previous studies conducted in Saudi Arabia and Australia [14, 15] . All the listed factors were well recognized by the respondents as a potential cause for dispensing errors. Poor prescription writing is cited as the most frequent cause of dispensing errors followed by confusing drug names. Both factors were reported in previous studies as major causes of dispensing errors [15, 16] . Respondents who are in the age group of 29-51 years, degree holders, and with more experience rated highly ( < 0.05) poor prescription handwriting when compared to their counter groups. It seems that the ability to detect dispensing error increases with age, educational status, and work experience of pharmacists. Despite the fact that there is a need to improve job satisfaction among pharmacists working in Ethiopia [17] , it is the factor least appreciated by the respondents as a cause for dispensing errors. Most of the other factors were acknowledged relatively similarly and no significant group differences were found. The exceptions were on the effects of interruption, design of dispensary, and lack of privacy. Respondents with higher educational status rate interruption, design of dispensary, and lack of privacy as factors contributing to dispensing errors highly ( < 0.05) than diploma holders. It seems that, in private pharmacy establishments where there is high patient flow and absence of pharmacy assistants, the above factors are meaningful causes of dispensing errors. A similar finding is reported by Al-Arifi [15] .
All the strategies listed in the present study were strongly appreciated by the respondents for reducing dispensing errors and this is consistent with previous studies [14, 15] . Labeling and storage of containers in the dispensary, interruptions, and distractions were also identified as main causes of dispensing errors in a hospital setting [18] . However, group differences based on age, sex, work experience, and dispensing frequency were found. Most of the differences in opinions were based on age and thus the older age group were more likely to rate the strategies highly ( < 0.05) than their counter groups. Since in our study age is associated with work experience ( < 0.05), thus the older group seems to have more experience to appreciate the strategies highly than their counter groups.
Several types of dispensing errors were acknowledged by the respondents but dispensing contraindicated drugs and dispensing with wrong dosing instructions were found to be on top of the others. It seems that even with the routine dispensing practice characterized by provision of dosing instruction [4] , there exists gap making interventions mandatory. The older aged group, more experienced ones, and the owners rated dispensing with wrong dosing instruction significantly higher ( < 0.05) than their counter groups.
This study however has limitation of small sample size. This is because the number of pharmacists engaged in community pharmacy setting is low in the town. Thus, it may not be generalized to community pharmacists in the nation.
The findings of this study imply that community pharmacists believe that the risks and actual dispensing errors are increasing in the area. Perceived factors causing dispensing errors were related to prescribing quality and design of dispensary as well as dispensing procedures. Thus, training to minimize dispensing errors is very much needed and should also consider the identified factors.
Conclusion
The risks and actual dispensing errors are increasing in community pharmacies according to the respondents and several contributing factors and strategies against dispensing errors were identified. Most of the time when there are group differences, it is either because of educational level or age of the participants. We suggest further prospective studies in estimating the actual dispensing errors and interventions shall be inclusive of the strategies identified in the present study.
Additional Points
Availability of Data and Material. The main document from which this manuscript was developed is deposited in the Pharmacy School of University of Gondar.
Ethical Approval
Ethical clearance was taken from Research Ethics Review Committee of Department of Pharmacology, University of Gondar.
